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AMENDMENTS TO THE CLAIMS: 



\ 



Claim 18. (Currently amended) A method for driving an ink jet recording head, 
comprising? 

applying a driving voltage to an electro-mechanical converter to deform the electro- 
mechanical converter to thereby change a pressure in the pressure generating chamber filled 
with ink, thus ejecting ink droplets with a size of about 5 t o about 25 urn through a nozzle in 
communication with the pressure generating chamber, wherein said applying said driving 
voltage comprises: 

at l e ast a first voltage changing process for applying which applies a voltage in a 
direction that increases a volume of said pressure generating chamber; 

a second voltage changing process fui then applying which applies a voltage in a 
direction that reduces the volume of said pressure generating chamber; and 

a third voltage changing process for applying which applies a voltage in a direction 
that increases the volume of said pressure generating chamber agai n, setting, wherein voltage 
changing times t 2 and t 3 during the second and third voltage changing processes so as to have 
such lengths as shown below, relative to a resonance frequency T c of a pressure wave 
generated in the pressure generating chamber: 

0 < t> < TJ2 

0 < t 3 < and providin g , wherein said nozzle wi t h an has an ope ning diameter of 
about 20 to less than about 30 jum opening diameter to eject said ink droplets in a size of 
about 5 to about 25 jLtm size . 
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Claim 1 9. (Currently amended) A method for driving an ink j et recording head, 
comprising: 

applying a driving voltage to an electro-mechanical converter to deform the electro- 
mechanical converter to thereby change a pressure in the a pressure generating chamber filled 
with ink, thus ejecting ink droplets with a size o f about 5 to 25 um through a nozzle in 
communication with the pressure generating chamber, wherein said applying of said driving 
voltage comprises: 

a t l e ast a first voltage changing process fui applying which applies a voltage in a 
direction that increases a volume of said pressure generating chamber; 

a second voltage changing process fui then applying which applies a voltage in a 
direction that reduces the volume of said pressure generating chamber; and 

a third voltage changing process fui applying which applies a voltage in a direction 
that increases the volume of said pressure generating chamber againrand, wherein setting 
voltage changing times t 2 and t 3 during the second and third voltage changing processes are 
set to have such lengths as shown below, relative to a resonance frequency T c of a pressure 
wave generated in the pressure generating chamber: 

0 < t 2 < 172 

0 < t 3 < T^rand . wherein pioviding said nozzle wi t h an has an ope ning diameter of 
about 20 to less than ab o ut 30 /urn op e ning diameters to e ject said ink droplets in a size o f 
about 5 t o ab o ut 25 /xm size , and wherein a start time of said third voltage changing process is 
about the same as an end time of said second voltage changing process. 
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Claim 20. (Currently amended) A method for driving an ink jet recording head, 
comprisingr 

applying a driving voltage to an electro-mechanical converter to deform the electro- 
mechanical converter to thereby change a pressure in the pressure generating chamber filled 
\ % with ink, thus ejecting ink droplets of a size of about 5 to 25 urn through a nozzle in 

communication with the pressure generating chamber, wherein said applying said driving 
voltage comprises: 

at least a first voltage changing process f o r applying which applies a voltage in a 
direction that increases a volume of said pressure generating chamber; 

a second voltage changing process fui then applying which applies a voltage in a 
direction that reduces the volume of said pressure generating chamber; and 

a third voltage changing process fui applying which applies a voltage in a direction 
^ that increases the volume of said pressure generating chamber again; and 
^ ^--^a fourth voltage changing process for applying which applies voltage in a direction 



£5 that reduces the.yoltage of said pressure generating chamber, after said first voltage changing 

process, said second voltage changing process, and said third voltage changing process;* 
wherein s et ting voltage changing times t 2 and t 3 during the second and third voltage changing 
processes su as to have such lengths as shown below, relative to a resonance frequency T c of a 
pressure wave generated in the pressure generating chamber: 
0 < t 2 < TJ2 

0 < t 3 < T c /2; and , wherein pioviding said nozzle with an has an ope ning diameter of 
about 20 to less than ab o u t 30 /urn o pening diameter to eject said ink drople t s in a si z e of 
about 5 t o ab o ut 25 size . 
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Claim 2 1 . (Currently amended) A method for driving an ink jet recording head 
comprising: 

applying a driving voltage to an electro-mechanical converter to deform the electro- 
mechanical converter to thereby change a pressure in the pressure generating chamber filled 
with ink, thus ejecting ink droplets of a size of a bout 5 to 25 urn through a nozzle in 
communication with the pressure generating chamber, wherein said applying said driving 
voltage comprises: 

at least a first voltage changing process fui applying which applies a voltage in a 
direction that increases a volume of said pressure generating chamber; 

a second voltage changing process fui Lhui applying which applies a voltage in a 
direction that reduces the volume of said pressure generating chamber; and 

a third voltage changing process fui applying which applies a voltage in a direction 
that increases the volume of said pressure generating chamber again;, and 
N5 a fourth voltage changing process which applies voltage in a direction that reduces the 

o/oltage of said pressure generating chamber, after said fir st voltage changing process, said 
second voltage changing process, and said third voltage c hanging process, wherein setting 
voltage changing times ^ and t 3 during the second and third voltage changing processes are 
set-to have such lengths as shown below, relative to a resonance frequency T c of a pressure 
wave generated in the pressure generating chamber: 
0 < t 2 < TJ2 

0 < t 3 < T ,72t-artd . wherein pioviding said a nozzle with an has an opening diameter of 
about 20 to less than about 30 opening diameter to ej e ct said ink droplets in a size of 
abou t 5 to about 25 jum size, wherein the vol t age wav e form of said driving voltage includes a 
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f u mlh voltage changing pi u c c ss for applying a voltage in a dilution that re duc e s the volume 
o f said pressmc g e nerating chamber, aflu said first v u ltagc changing pr o cess , said sceond 
voltage changing piocess, and said tliiid voltage changing proccss A _and wherein a voltage 
changing time t 4 during said fourth voltage changing process is set as follows has a length 
relative to the resonance frequency T c of the pressure wave generated in said pressure 
generating chamber as follows : 

0 < t 4 < 172. 



Claim 22. (Currently amended) A method for driving an ink jet recording head 
comprising: 

applying a driving voltage to an electro-mechanical converter to deform the electro- 
mechanical converter to thereby change a pressure in the pressure generating chamber filled 
with ink, thus ejecting ink droplets of a size of about 5 to 25 urn through a nozzle in 
communication with the pressure generating chamber, wherein said applying said driving 
voltage comprises: 

at leas t a first voltage changing process for applying which applies a voltage in a 
direction that increases a volume of said pressure generating chamber; 

a second voltage changing process fui then applying which applies a voltage in a 
direction that reduces the volume of said pressure generating chamber; and 

a third voltage changing process fui applying which applies a voltage in a direction 
that increases the volume of said pressure generating chamber again; 



a fourth voltage changing process which applies voltage in a direc tion that reduces the 
^voltagelof said pressure generating chamber, after said first volta ge changing process, said 
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second voltage changing process, and said third volt age changing process; wherein voltage 
changing times t 2 and t 3 during the second and third voltage changing processes arc set to 
have such lengths as shown below, relative to a resonance frequency T c of a pressure wave 
generated in the pressure generating chamber: 
0 < t 2 < TJ2 

0 < t 3 < T c /2r-an d. wherein providing said a nozzle with an has an opening diameter of 
about 20 to less than about 30 up^iiug JUi i^ tCx wjuA A&id ink deplete, In « size of 
dbuut 5 to ab u ut 25 jmn size, wherein the voltage wav e form u f said driving volume i ncludes a 
fourth voltage changing pruccss for applying a voltage in a dir e ction that reduces the volume 
u f said pressure generating chamber, after said first voltage changing process, said second 
vultage changing process, and said tliird v o ltage changing process , wherein a voltage 
changing time t 4 during said fourth voltage changing process is s e t as follows has a length 
relative to the resonance frequency T c of the pressure wave generated in said pressure 
generating chamber as follows : 

0 < t 4 < T J2 » and wherein a time interval between a start time of said second voltage 
changing process and a start time of said fourth voltage changing process is set substantially 
half the length of the resonance frequency T c of the pressure wave generated in said pressure 



